The stress tensors are used widely for description of internal forces of matter. For some time it is also applied in quantum theory in studies of molecular properties in chemical systems. Electronic stress tensors measure effects caused by internal forces acting on electrons in molecules and particularly those between bonded atoms. Utilized here stress tensor originated bond orders express bond strengths in terms of these internal forces. The unique concept of energy density and electronic chemical potential based bond orders gives natural evaluation of interaction strength compared with classical definition, considering delocalized nature of electrons. In addition to other causes, the relation to electronic energy may be used to predict relative stabilities of geometrical isomers or even conformers.
I. INTRODUCTION
Recently an examination of bond order gains much attention regarding studies of multiple bonded atoms ͑especially metals͒. One has in choice various definitions expressing classical bond order concept by quantum mechanical methods usually in terms of density 1,2 and overlap matrices 3 or natural resonance theory ͑NRT͒. 4 The bond order concepts have been reviewed recently by Mayer. 5 The original idea traces back to Lewis's shared electrons and assigning it to bonding, nonbonding, or antibonding orbitals. However, due to disagreement between the experimental and theoretical results with simple Lewis-type structures for multiply bonded metal atoms, 6, 7 the use of nonclassically oriented approaches is advised. 8 The delocalized nature of electron wave functions smeared over molecular orbitals ͑MOs͒ makes the assignment of electron pairs to particular bond quite challenging. Besides, these pairs might feel different about different elements; thus a bonding pair between two atoms may not be equivalent to a pair between the other two. New formulation of bond order concept 8 presented here refers to the electronic energy rather than to electrons themselves; thus it is more suitable for evaluation of bond strength. Bond order was introduced as an indicator of bond stability and essentially refers to bond strength relative to single bonds; thus new concept of bond order expressed in terms of electronic energy density is formally and naturally better to fulfill this role. Moreover these new indices allow one to have a closer look on redistribution of energy over the molecule and its partition between particular bonds.
II. THEORY
The regional density functional theory ͑RDFT͒ method [9] [10] [11] [12] [13] [14] [15] has been used for energy density calculations. The method allows assigning the electronic energy density associated with the electron density at discrete points of real space. [16] [17] [18] [19] The sum of regional contributions gives global electronic energy E, and the integration over the whole space leads to total energy. The kinetic energy density n T ͑r ជ͒ obtained from energy density partitioning scheme within RDFT ͑Refs. 9 and 20-23͒ divides space into the electronic drop R D and atmosphere R A regions separated by the interface S. 10 In the electronic drop region, where n T ͑r ជ͒ Ͼ 0, the electron density is simply accumulated and the classical motion of electrons is allowed. Contrary, the electron density is dried up and the motion of electron is classically forbidden in the complementary region ͑n T ͑r ជ͒ Ͻ 0͒ of the electronic atmosphere. The boundary S in between R D and R A encloses the molecular region of reactant atoms and molecules along the course of the chemical reaction coordinate. The kinetic energy density is defined as
R D : n T ͑r ជ͒ Ͼ 0,
where m is the mass of the electron, i ͑r ជ͒ is the natural orbital, and i is the occupation number of i ͑r ជ͒. The kinetic energy density is not positive definite in contrast to conventional positive-semidefinite [24] [25] [26] [27] [28] [29] or positive-definite 30 representation. The calculations [20] [21] [22] [23] have not emphasized which representation of kinetic energy density is appropriate. The expectation values integrated over the whole space are the same. 20 However, densities are different and the relevant differences are crucial for the study of chemical systems. The n T ͑r ជ͒ = 0 defines boundary within which the intramolecular electric field produced by the other electrons does not exceed that of bare nucleus; 10 thus the boundary S defines the turning point for electron.
The stress tensors are used to describe the internal forces of matter. In molecules it characterizes internal distortion of electron density. The local stresses, represented as the force acting on a pair of electronic drop regions 10, 14 of reactants, have been applied to study the chemical reactivity. 13 The electronic stress tensor is derived according to
with indices k , l =1,2,3. The electronic stress tensor is second rank tensor given by 3 ϫ 3 matrix ͓Eq. ͑4͔͒ with components defined by Eq. ͑3͒.
The eigenvalues of the stress tensor compose a set of invariant quantities that are the principal stresses. Their direction vectors ͑eigenvectors͒ are the principal directions. For surfaces normal to principal axes, the stress corresponds to pushes ͑negative͒ or pulls ͑positive͒ perpendicular to the surfaces. The very low negative stress regions are associated with atomic core regions, where electron density is highly compressed. The covalent bond formation is characterized by a concept of spindle structure. 14 It is anticipated when the region, where the principal electronic stress is positive ͑tensile stress͒, along the line of the principal axis is connected to a pair of the R D 's of atoms or molecules ͑with predominant compressive stress͒. The electronic energy is given by the first invariant of the stress tensor. The half of the trace over eigenvalues of stress tensor gives local contribution ͑ ͑r ជ͒͒ to potential energy density of electrons ͓Eq. ͑6͔͒.
͑6͒
It was shown in Ref. 15 that from the viral theorem, the following equation is given:
which in nonrelativistic limit becomes
͑8͒
thus the integral over the trace of stress tensor density is equal to two times the kinetic energy density. The performance of other stress tensors 29, [31] [32] [33] [34] [35] was not studied in the context of this work ͑but were used to derive electronic pres-sure͒ so we cannot advocate for any definition. However, the formulation of the stress tensor directly translates into body forces that might represent different effects associated with charge distribution in molecules. The total electronic force density operator is given by
where L ជ ␣ S ͑r ជ͒ is the Lorentz force density operator and ជ ␣ S ͑r ជ͒ is the tension density operator. The Lorentz force density operator consists the classical form and quantum mechanical exchange effects. The tension density operator represents purely quantum mechanical effects. In the stationary state of charged particles the local force vanishes since the tension density ͑the tension of the field͒ exactly cancels the Lorentz force density ͑the Lorentz force exerted on the particle͒ at every point of space ͓Eq. ͑10͔͒. 10, 12, 14, 36 
The Lorentz force density operator is given by
where L ជ e ͑r ជ͒ is the electronic Lorentz force density operator and L ជ a ͑r ជ͒ is the Lorentz force density operator of atomic nucleus s. 15 The theory should be valid for atoms and molecules and for harmonically bound electrons if the harmonic potential is a "model" of the underlying electromagnetic interaction. The tension is given as the divergence of the stress tensor density operator
In the stationary state between chemically bonded atoms, within electronic drop region, one can localize peculiar point ͑the Lagrange point r ជ Lagrange ͒ at which repulsive electronic tension ͑and also the Lorentz force͒ cancels itself in space; thus the local tension density is zero. 8
A. Calculation method
The molecules were optimized at HF/ 6 − 311+ + G ‫ءء‬ level of theory using GAUSSIAN 03 program package 37 ͑G03͒ unless specified different. The corresponding wave functions were used as input for RDFT code for electronic stress tensor and energy density calculations. 38 The natural bond orbital ͑NBO͒ bond orders were calculated using G03 and Mayer's bond orders using APOST and BORDER programs. 39, 40 B. The nature of the Lagrange point Figure 1͑a͒ shows the absolute value of tension force density along the interatomic axis in H 2 molecule and in hydrogen atom and Fig. 1͑b͒ shows the tension density in the cross-section plane of H 2 . The origin corresponds to the Lagrange point ͑r Lagrange ͒ of H 2 molecule. The Lagrange point exists in the molecule, between bonded hydrogen atoms, where bond lines ͑eigenvectors of stress͒ form an envelope connecting atomic centers. 8 It does not appear for single hydrogen atom or outside the interatomic region of hydrogen molecule. The greater the internal quantum forces are the faster the probability density changes in space are. At r Lagrange internal quantum forces disappear ͑for stationary state͒. The Lagrange point is an attractor for fluxes and is observed where the density builds up ͑it is observed also at the atomic nuclei position͒ and the interference pattern forms ͑r Lagrange results from intense interference͒. At the Lagrange point the net force is zero; thus this point does not produce any acceleration/deceleration of electrons. It also implies zero energy density difference ͑no electronic "pressure" change͒ or zero momentum transfer. This is the stationary point of the charge density in the interatomic region between bonded atoms.
The saddle point of the electron density distribution does not have to indicate the stationary point for electrons since force exerted on particles might be nonzero. The r Lagrange has a mechanical origin and is determined by dynamical forces acting on electrons in contrast to bond critical point ͑BCP͒ of the atoms-in-molecules ͑AIM͒ theory, 29 which is a topological parameter. Sometimes these two points are equal ͑for bonds in very symmetric molecules͒, but it is not a rule. In particular cases, when the BCP exists, the Lagrange point was not found because "body" forces were not balanced ͑no stationary point͒, like between two hydrogen atoms in the bay region in phenanthrene. 41 The RDFT Lagrange points in molecules are like Lagrange points in astrophysics ͑i.e., Trojan asteroids or Kordylewski clouds͒. However, instead of gravitation, they are born from electromagnetic forces between atomic nuclei and much lighter electrons. The electromagnetic fields of two nuclei and electrons combined with orbital angular momentum ͑corresponding to the centrifugal force in classical phys-ics͒ are balanced at Lagrange points, allowing electron density to be stationary with respect to atomic nuclei. The reason for existence of Lagrange points in molecules is wave function interference and interelectron resonance. These features make Lagrange point a specific connector between two chemically bonded atoms. The molecular properties at this point provide a reliable description of the bond nature.
Recently introduced bond order indices related to electronic stress tensor 8 are based on quantities calculated at r Lagrange , namely, electronic energy density and electronic chemical potential. 8 The quantities for a particular bond in a molecule are normalized by the corresponding ones in H 2 molecule ͑as model, single, two-electron bond between two protons͒, calculated at the same level of theory ͑including method and basis set͒. The hydrogen molecule was chosen because it has no core electrons, thus constituting the simplest chemical bond. The b is the energy density bond order:
and b is the electronic chemical potential bond order: 
where ͑r ជ͒ to n͑r ជ͒ ratio ͑of fractions of the total electronic energy and the total number of electrons͒ gives linear approximation to chemical potential 8 ͑local version of the result of Parr et al. 42 ͒ at given point in space according to Eqs. ͑17͒ and ͑18͒.
C. Atomic stabilization
The positiveness of the largest eigenvalue of stress is an indicator of the covalent interaction between atoms when the spindle structure is formed. 14 The largest eigenvalue is the resultant of effects along the interatomic ͑principal͒ axis, while two minor eigenvalues measure effects through the perpendicular plane. The electron pair sharing causes the electron withdrawing effect along the interatomic axis, which results in a positive stress. However, a triple carbon-carbon bond in acetylene molecule, without doubt covalent, shows only negative eigenvalues in the interatomic region. Such feature might be attributed to atomic stabilization effect. The atomic cores are characterized by very low negative ͑com-pressive͒ stresses. At long interatomic distances, such as single covalent bond equilibrium distance, the separation of negative core regions is sufficient enough and perturbation in the bonding region is meaningless. As two atoms come closer the core regions may affect the bonding region in a significant manner ͑semiunited atom͒, finally covering up the positive stress coming from the covalent interaction, like it has place in the case of acetylene.
The two lower eigenvalues ͑degenerate for single and triple bonds and split for double and aromatic bonds͒ decrease in close to a linear manner from single to double to triple bond ͓Fig. 2͑a͔͒. The two lower eigenvalues of the double bond are not degenerate due to the symmetry plane. The degeneracy of two minor eigenvalues of the electronic stress tensor shows similar information like the bond ellipticity defined in the AIM theory. 29 Table I compares the largest eigenvalue of stress at the Lagrange point of single, double, and triple carbon-carbon bonds for a group of hydrocarbons. The largest eigenvalue would change linearly from about +0.06 in single bond to about +0.0 for triple bond, if there was no atomic stabilization, because there was no reason for which such significant deviation from the linear behavior could occur. However, the largest eigenvalue of stress is negative by about −0.033, which accounts for atomic stabilization.
The orbitalwise analysis of stress in carbon-carbon single to triple bonds indicates that the third MO ͑first va-lence MO͒ and the third highest occupied molecular orbital ͑HOMO͒ are responsible for about 70%-80% of total electronic stress at the Lagrange point of carbon-carbon bond in C 2 H n=2,4,6 molecules. Moreover these two MOs do not change the wave function phase ͑no nodal planes͒ in the interatomic region between carbon atoms. The MOs for valence electrons are shown in Fig. 3 . The largest eigenvalues of stress of corresponding orbitals are compared in Fig. 2͑b͒ . The third HOMO eigenvalue shows an almost linear dependence with small deviation for double bond ͑due to sym-metry͒, while the third MO eigenvalue significantly breaks linearity for triple bonds. The atomic stabilization, manifested by the negative stress of the triple covalent bond, might be attributed to low lying valence MOs, in the case of C 2 H n=2,4,6 molecules the first valence MO. Intuitively one might expect that low lying orbitals having strong likeness to core levels should be involved in such effects.
III. RESULTS AND DISCUSSION
To illustrate how new bond order indices perform, a group of simple organic compounds with most common functional groups had been tested. The derivatives of ethane, ethane, and ethyne had been analyzed and the results were compared with Mayer's 43 and NBO ͑Refs. 44-46͒ bond orders. Figure 4 ͑see also Fig. S1 in supporting data 47 ͒ shows a correlation of bond orders with bond length of C-C bonds. The b and b bond orders correlate very well with bond lengths for single, double, triple, and aromatic bonds while others have much worse coefficients ͑Table II͒. In general, when all bonds ͑single to triple͒ are considered together, the b and b indices again show a very good correlation, with very similar coefficients, and the Wiberg index ͑b W ͒ and atom-atom overlap natural atomic orbital ͑NAO͒ bond order ͑b NAO ͒ coefficients are alike. The Mayer's and natural localized molecular orbital ͑NLMO͒ ͑b MO ͒ indices do not correlate with bond length and assume negative values in certain cases. Some trends could be observed between energy density and NBO bond orders. The b coincides with the Wiberg index and b is always higher than the atom-atom overlap NAO bond order values ͑Fig. 4͒. The stress tensor rooted indices are usually higher than the corresponding NBO bond orders. Table III compares It suggests that these electron pairs have extra increased or decreased energy. This index is related to the electron chemical potential but also represents the relative energy per electron at the Lagrange point; thus the ratio of chemical potentials corresponds to the relative energy of the electron associated with a particular bond. The b values significantly differ from other bond orders in many cases. This is because bonding electrons, recognized as electron pairs by classically oriented bond orders, bind two atoms with different strengths, depending on the electronic energy. This index gives a measure of the corresponding electronic energy and bond strength. The average trend of the electron density might be described as increasing with decreasing energy. It means that the heavier the b index is the greater the associated electron density is; thus ͑in correspondence with density or overlap based bond orders͒ a stronger bond or in other words an energetically more favorable one is considered. Figures S2 and S3 ͑supporting data 47 ͒ plot new bond order indicators versus NBO and Mayer's bond orders of various bonds. Figure S2 
A. Does basis set affect bond orders?
The dependence of bond order indices against different basis sets implemented in GAUSSIAN ͑Ref. 37͒ had been tested. This comparison consists of STO-3G minimal basis set, X-YZg and X-YZWg various split valences, Pople basis sets, Dunning/Huzinaga valence ͑D95V͒, and full double-zeta 48 ͑D95͒ and Dunning's double ͑cc-pVDZ͒and triple-zeta ͑cc-pVTZ͒ correlation consistent basis sets. 49, 50 The tested systems as well as reference H 2 molecules were optimized using a particular basis set.
The b index of covalent O-H bonds in the ͓H 2 O͔ 2 complex varies between 2.0 and 2.6 ͑Fig. 5͒; however, the range is much narrower ͑2.35-2.5͒ for most basis sets and only Dunning/Huzinaga D95, D95V, and Dunning's correlation consistent double-zeta basis sets contribute to the lower limit of the index. The relevant bond order differences are in some part connected with different geometries obtained within particular basis set. One should note that these bond order indices correlate well with bond lengths and are sensitive to geometrical parameters of the system and in certain cases electronic properties, such as atomic charges or spin densities, predicted at a particular level of the theory. However, despite foregoing differences in bond orders, the particular trends regarding bond orders, i.e., of covalent O-H bonds of hydrogen bond donor and acceptor water molecules, are well reproduced in all ͑except STO-3G͒ basis sets. Figures 5 and  6 show significant deviations of results for basis sets having polarization functions only on heavy atoms. The diffuse functions do not cause similar problems and its effect is hardly noticeable in this case. Similar trends and tendencies might also be observed for second-chemical potential weighted bond order index b ; however, the values for corresponding bonds show much smaller dispersion.
The b , b , and Mayer's indices show similar stability against different basis sets, as shown in Table IV . However, compared with Mayer's bond orders of carbon-carbon bonds in C 2 H n=2,4,6 molecules, the b ͑and also b ͒ is advantageous, preserving the ratio of 1:2:3 for single, double, and triple TABLE IV. Comparison of bond orders variation in STO-3G, 6-31G # , and 6-31G # basis sets ͑number symbol denotes basis sets with diffuse and polarization functions added or removed͒.
Average
Maximum bonds in all basis sets ͑Fig. 6͒, which turns out to be weakly conserved by Mayer's method especially in larger basis sets. 51 The NBO bond orders show almost no dependency on applied basis set. The Wiberg index and NAO bond order show remarkable stability and preserve very similar values within all considered basis sets; the ratio of bond orders is also conserved. Concluding, utilization of double-zeta basis sets results in lower bond orders. Although there are differences between indices obtained with different basis sets, the trends within particular basis set are preserved and the ratios of indices between different multiple bonds are conserved.
B. Are b ε and b reproducing horizontal and vertical trends in the Periodic Table?
Figures 7͑a͒-7͑c͒ show bond orders of C-A bond in single substituted ethane, ethane, and ethyne derivatives, where A was chosen from CH 3 , SiH 3 , GeH 3 , NH 2 , PH 2 , AsH 2 , OH, SH, SeH, F, Cl, and Br. For C-A bonds the b index increases with group number and decreases with periods. A small exception is made by GeH 3 group in ethylgermane of which the C-A b index is greater than that of bonds to elements from the following groups of the fourth period, placing its value near that of ethylsilane. The difference in bond orders of carbon bonds to elements of the same group but successive periods, namely, difference in b of second and third periods, is much greater than between third and fourth periods. The corresponding trend is stronger in the following groups. The b index follows similar patterns, with exception that b bond orders of C-Ge bonds of germane species are higher than indices of C-Si bonds in the corresponding silanes. This trend is more prominent among species with double and triple C to C bonds. This index reflects electronegativities of bounded partners ͑according to revised Pauling scale 52,53 ͒. Such behavior is not surprising since electronegativity might be defined as the negative of the electronic chemical potential: 42, 54 
͑19͒
It was shown that bond orders express nature of bonded partners and b is related to electronegativities.
C. Conjugation and hyperconjugation effects in bond order representation
Table V summarizes trends in bonding between carbon atoms when conjugation or hyperconjugation effects are present. One should notice that b bond orders of single bonds in C 4 H n species, except the terminal single bond in butyne, are higher than in ethane molecule, while double and triple bond indices are lower than in ethene or ethyne molecules, respectively. Moreover bond orders of multiple bonds in butadiene, butadiyne, and vinylacetylene are also lower than the values of the corresponding bonds in butene or butyne. In the series of hydrocarbons the predicted strength of carbon-carbon bonds ͑Table V͒ indicated by b decreases in the following order. 7 . The periodic trends of bond orders for C-A bonds in C 2 H n AH m ͑where n =1,3,5, and A is chosen from C to F, Si to Cl, and Ge to Br atoms, with m =3,2,1,0, respectively͒: ͑a͒ Ethane substitutions, ͑b͒ ethene substitutions, and ͑c͒ ethyne substitutions.
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͑a͒ For triple bonds,
͑20͒
͑b͒ For double bonds,
͑c͒ For single bonds ͑middle͒, butadiyne Ͼ vinylacetylene Ͼ 1,3-butadiene
Furthermore the carbon-carbon single bond in s-trans-1,3-butadiene is stronger than in s-cis isomer. The above series indicates that conjugative a → b ‫ء‬ or hyperconjugative a → b ‫ء‬ donor-acceptor interactions lead to partial bond equalization strengthening adjacent to the single bond and weakening double and triple bonds, which is consistent with resonance picture and experiment. Although the b index ͑Table V͒ shows no significant difference in strengths of double bonds of 1,3-butadiene isomers, the b index ͑Table V͒ of the s-cis isomer is higher than that of the s-trans. This behavior is consistent with natural resonance theory ͑NRT͒ bond order trend for these molecules, which indicates 1.939 and 1.950 for double bonds in s-trans and s-cis species, respectively. 55 Additionally associated conjugative stabilization ͑s-trans of −15.0 kcal/ mol versus s-cis of −12.8 kcal/ mol͒ ͑Ref. 55͒ in these molecules correlates with single carbon-carbon bond strength indicated by b bond order. The b , b ͑Table V͒, and NRT bond orders also show a good correlation for allene molecule ͑with NRT bond order of C = C: 1.991͒. 55 Greater bond orders of double bonds in allene than in 1,3-butadiene molecules do not indicate greater stability of the former molecule, which is the matter of reactivity dependent on many factors besides electronic energy and comes from interatomic contributions of all bonds in molecule, due to the delocalized nature of electrons, as well as from atomic core regions. Table VI shows sums of b indices of 1,3-butadiene isomers, allene, and propylene molecules. The "total" bond order is greater in more stable species. This is true for all bonds taken into account, likewise if only carbon-carbon bonds are summed, indicating the carbon chain as the main source of stability.
The energy density and chemical potential derived bond orders are able to distinguish relative stability of different geometrical isomers or even conformers. For instance, using b index one can tell which of butane conformers is more stable. The ⌬b for conformational change ͓Eq. ͑23͔͒ is found to be −0.007, which implies that the twisted butane molecule is less stable. The ⌬b might be projected to enthalpy change ͑for reactions and processes with relatively small entropy contribution͒; thus interchange into "twisted" state is predicted to be slightly endothermic. C 4 H 10"cis-like twisted" → C 4 H 10"normal" ⌬b = − 0.007.
͑23͒
To estimate conjugation in diene and diyne we applied Kistiakowsky 56-59 method evaluating poliene stability by stepwise hydrogenation. The numbers over the arrows in re- Molecule  C1-C2  C2-C3  C3-C4  C1-C2  C2-C3  C3-C4  C1-C2  C2-C3  C3-C4   CH 3 -CH butane.
͑25͒
According to the difference of ⌬b of first and second hydrogenation steps, the conjugation stabilization should be proportional to 0.032 and 0.054 ͑or −0.096 if corrected for atomic stabilization͒ for diene and diyne molecules, respectively. As can be seen atomic stabilization accounts for 
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Szarek, Sueda, and Tachibana J. Chem. Phys. 129, 094102 ͑2008͒ strengthening of butadiyne bonding by 0.150. However, interatomic regions by themselves point lack of conjugative stabilization or even destabilization in butadiyne. These conclusions might also be derived from the series ͓Eqs. ͑20͒-͑22͔͒ where stronger triple bonds of butadiyne than vinylacetylene or stronger double bonds of vinylacetylene than 1,3-butadiene indicate less partial bond equalization in the former molecule and more in the latter, thus weaker and stronger conjugations, respectively. However, the adjacent single C-C bonds strengthen in a contrasting manner suggesting stronger conjugation in the butadiyne mol-ecule, yet this is misleading. The very presence of bonds affects neighboring bonds by increasing their strengths. One may compare peripheral C-H bonds ͑and others͒ in the vicinity of carbon-carbon and bonds ͑Figs. 8͑a͒, 8͑b͒, 9͑a͒, 9͑b͒, and 10͒. Moreover the bonds in 1,3-butadiene and vinylacetylene molecules are involved in hyperconjugative stabilization with C-H bonds around the single C-C bond, which is competitive to conjugation effects on the latter.
Similar reasoning cannot follow from Mayer's bond order index, which yields unreasonable results of C 4 hydrocar- 
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D. Orbitalwise contributions
The MOs involved in conjugation or hyperconjugation effects were recognized by orbitalwise analysis. tributions from tenth, seventh, and sixth MOs, respectively. The fifth MO is the only one significantly contributing to all C to C bonds. The 12th MO could also be involved in conjugation effect. However, its contribution to double bond is slightly below average, which might mean not too favorable interaction between orbitals ͑due to the greater overlap of ‫ء‬ orbitals͒.
IV. CONCLUSIONS
The current study is an extension to electronic stress tensor representation and analysis 8, 14, 15 of chemical interaction by means of RDFT. The stress tensors used to describe the internal forces of matter when applied to nanoscale systems, at quantum mechanical level, can characterize effects related to internal distortion of the electron density in molecules. The half of the trace over eigenvalues of the stress tensor gives local contribution to the potential energy density of electrons. The very low negative stress regions associated with atomic cores may invoke significant perturbation in the bonding region at short interatomic distances. This atomic stabilization results from low lying valence MOs having strong likeness to atomic core levels. In contrast to similar analysis presented by other researchers, 29 based on topological parameters, the RDFT defines dynamical point in chemical systems at stationary state. The greater the internal quan- 
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Electronic stress tensor description J. Bond orders presented here refer to bond strength relative to bonds with order of 1 and are expressed in terms of electronic energy density, thus have natural ability to fulfill this role. Moreover these new indices show the redistribution of energy over the molecule and its partition between particular bonds. The electrons, recognized as electron pairs by classically oriented bond orders, bind two atoms with different strengths, depending on the electronic energy. A greater b index, which is a measure of this energy, is usually associated with higher electron density, thus ͑in correspondence with density or overlap based bond orders͒ stronger bond. The b index reflects very well the electronegativities of bounded partners. The stress tensor rooted bond orders show a very good correlation with bond lengths. Although stress tensor rooted indices are usually higher than the corresponding NBO bond orders, it is found that the b bond order correlates with b W while b is related to b NAO . The indices show small basis set dependence manifesting in differences between indices obtained in different basis sets; however, the trends within a particular basis set are preserved. These new measures allow for recognizing relative stabilities of geometrical isomers and even conformers. One can obtain reliable and informative description of interaction using molecular properties probed at the Lagrange point.
The methods based on local kinetic energy density such as AIM, 29 electron localized function ͑ELF͒, 60-63 localizedorbital locator ͑LOL͒, 64, 65 or local entropy measure 66 analyze the electron density redistribution using ٌ 2 ͑r͒. Despite the fact that it has proved to be an important analytic tool, it is difficult to understand in simple physical terms ͑see Bader's explanation 29 ͒. The other related methods ͑temperature of nighness 28 and covariance methods 67 ͒ measure the local correlation between electrons; thus the local probability of electron pairing is given. The Pauling described the chemical bond between two atoms as a result of forces acting between them, leading to the formation of aggregate with sufficient stability. 68 The RDFT studies the force exerted on electrons, as the intense variable coupled with energy, in terms of stress tensor. The methods 28,60-67 allow recognizing shell structures of atoms, and so is the RDFT kinetic energy density, on a very fundamental level, separating core from valence electron regions. The local temperature of nighness 28 is a measure of kinetic energy, and similarly the stress tensor gives a measure of kinetic energy density with positive contribution from compressive stress and with negative contribution from tensile stress due to negative eigenvalues of metric tensor g ij . 15 Most of the mentioned methods need suitable reference system to define regions where electrons are especially localized. The stress tensor analysis provides such information explicitly from system wave function, using tensile stress characterizing the covalent interaction or Lagrange point-a stationary point of electron force without relating to reference systems. 
